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1 
This invention relates to, a method-of.:oming determied-by a cloud-poin method dvel0ped by  
m.aeria]s, and%nore.spciflally, to a method of  one Paul O. Powesnd hèreafter described. 
joining lamina, ät lest'oe  owhich conçains.as The degree of compatibili.ty permissiblë is. el- 
an essent!a iugred ient thereof a inylidene clo- atively litèd and is citicaL ! have foud tha. 
ride po!yme- or a similár, plàstic composition in 5 the adhesive and tlie vinylide coride poly- 
which vinylidenechl0ride is either a polymer or a mrization product must be miscible to a lited 
copolymer. Other si!lar materials are fozmed e:tent bu.t m notbe so compatible as to.résult 
as copolymerization products.of vinylidene chlo iz OEadue softening, of  the- viylidène Chlozide 
ride. and aterials c0polymrizable erwith, .polymeriza-tiòn  product in  fi or sheet 40rm. 
such as styrene ad acryltrflë. ] o There muet  be lited coPatibility in order t0 
The invention ds particular usefulness i obta a satisfact0ï'y :këy betëen the-adhesiVe 
çhe container closure lig indust where a and. the-surface oï thevilidene chl0ride Pol- 
resili ling maferil is used as a backing, and merizaión pr0duc, bu ere.must nobe com- 
a facg layer is pr0vidéd which is resistant to p!ete, compatiility because of- e softening of 
attack by the container contents.  certa 15 the-mas-ienti0nëdäb6ve. 
typ of closures the fàCing matrial is co-exen- ! have-dscoveréd a-t-vylidene chl6rdé P01ya 
sire with fhe ' " .... 
eshent backg material; whereas, me;iation - Pr0ducts may- bè. duPlexed or lam-. 
in others the facing is ifi the natte of a so-called iuated- fo oher  materials With the aid of an 
"spot" and.covers only the.cental portion of the emülsi0n formed:of a c0p01ymer of Utaenè.and 
resflient backing. Such. spots are frequently 20 styïene, ruade in,the f0Howg, mater: 
used. in crowns employed in sealing crb0nated About 50 pa.rts  by Weigt of butadiene and 
beverages, beer, a the lë, about . 50 par by weight of styrene ar emsifled 
The vinylidene chl6ride products referred zo and diluted .with àOut. I0  parts-by :wëight 
above have been round fo be veryeffective.lining water.- P01-mériza:tion:is'effected at about-50, C. 
materials.for closures becauseof.their resisance 2 . tlie prësezce of  p6ssium, persuate: as a 
to a great .many chemical compounds, pharma- ca.lyst and4n about 12: to I hors 95toI00%. 
ceutical preparations, liquors, beverages, foods,, cónversion-oï the reactaAts is:effected 
cosmetic preparations, e. Sch pr0dficts.are The emulsion polymerizátion" pruct'thu 
hot atacked by.hYdrocarbon: solvents and are re-. fo,med .has been f0und, to give a hihly ecië. 
snt to acids, water, ofls",.and alcóhIs, d are. 3o- bond between polyvinylidene chloride in fllm  
not dsolved by dflute alEi, Ms 0f the produc,, form -,and- c0k- compositiön, pUlp :board,. whîe 
however, are not sucienfly resiliefit oz ëldihg suffire« pa:per and other: backing .matèrials 
to be used as- a relativel thlck layer t0: con- tomarily used in closure manufaCtare, The .poly« 
stitute the whole seang ler. and, as .a .conse- merization product fo be useful must possess cer 
quence, attempts have.herbtofore, been ruade to 35: tain physical pr0perties» one..of the most im- 
linate e vinylidene chloride products in in. portant, of: Which is ComptbflitF With the: ¥l- 
fl .or sheet fo with usef, resiliënt lining idene-chloride EoIymeriztion. product with 
materials Such . paper- puip;.cork- compoeition limited  range whic physical' property may be 
and other customary..rient materials used..for determined in accordance wi a .cl6ud p0in.de  
closure lng puoses, The .nylidene coride. 40-,termation-wh:ichI shalln0w describe. 
polymeration produc: have: unusul surface AccordingtothëPowersci0udp0tmethod,of 
characteristics which make. it dct to satis- compatibility determinaon, the ,nylidene chlo- 
factorfly d pezmanently/ jpin:, them  to  the ride polymerizaion- produc . dissolved in 
customa bacMng mars... l. attempts  to methyl ethyl ketone . and è ,butdie-.styrene 
use the duplexing oï lama.tng cements :or. adv 5: polymerati pr0dct is  dsolvëd in benzol 
hesivescooyempl0Yd in this:indthaye Dilute solutions are obtaiedin ,the :ordez: of 3% 
failed. For example, e e of the.protetype to 5% by-.weight- of-solids.: The two solutï0ns 
aesives such as glue, casein, gelaGn and the. are b!ëde nd. thereö:4s cst. For mos 
like bave been tried; all without success, purposes  the initial film may cónt.5 of 
I have-found at  order to satisfctorily 50: butäene-styrene copolymerization produCt and 
bond the vinylidene chloride- polymerization 95% of the. vïnyliene coide pol.ymerizafion  
product in sheet form another material such. produc. (both eXcisiVe of solvents), If. a sub- 
as corkcompositio.o papeppbacMngs/ if . stanGlly cler film results atT0om temperature, 
essential, that he facin mo sheet.and e d upon drying of the cast ,-. the. batdiene 
hsie hyealimiëdfeompaibility whic-.may be G Styrene .Copolymerization. pr0duct is completëlY 
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miscible in the vinylidene chlolùde polymeriza- 
tion product. If an opaque film is obtained, if is 
evident that the butadiene-styrene copolymer- 
ization product and the vinylidene chloride poly- 
merization product are not miscible up to a total 
of 5% of butadiene-styrene in 95% vinylidene 
chloridi polymerization product. If a slight 
haze develops in the film if indicates that partial 
compatibility exists. A second specimen is pre- 
pared utilizing 10% of the butadiene-styrene and 
90% of the vinylidene chloride polymerization 
product» and a film is cast. ïl the cast film so 
fomïed is clear it establishes that the facing and 
the adhesive are compatible up fo 10% of the ad- 
hesive in the facing. With the specific adhesive 
described above, a pronounced haze was de- 
veloped ai 10% indicating that 10% vas about 
the limit of compatibility ai room temperature, 
70 ° F. ïl no indication of incompatibility ex- 
ists ai 10%, a further specimen is prepared ai 
25 % butadiene-styrene in the vinylidene chloride 
polymerization product. An opaque or ai least 
a definitely hazed film should result at 25% o 
the adhesive will exert too great a softening ef- 
fect on the vinylidene chloride facing te be use- 
ful. 
From the work which has been accomplished, I 
have established that compatibility between the 
adhesive and the facing nust be substantially 
complete with a minimum of 3 % adhesive in the 
facing, for, otherwise, an musatisfactory key i 
likely te result. I have also round that the ad- 
hesive must be incompatible in concentrations 
above about 25% of the adhesive in the facing, 
for, otherwise, excessive softening will result, par- 
ticularly in rhin films such as those used in the 
closure art. For best results, I prefer te have 
the adhesive se formed that it is substantially 
completely soluble in the facing at 5 % and sub- 
stantially immiscible in concentrations above 
10%, for T have round that between such limits 
the adhesive gives an excellent bond vithout 
softening of the facing material. 
In order that my invention may be more read- 
ily understood, ï shall describe the saine in con- 
junction with the attached drawing in which: 
Figure 1 is a sectional view of a crown closure, 
fllustting an article in the manufacture of 
which the method of my invention may be uti- 
lized; 
Figure 2 is a top plan view, partially broken 
away, illusti'ating a duplexed facing material 
made in accordance with the method of my in- 
vention; 
igure 3 is a sectional view illustrating a screw 
type closure having  liner and facing assembled 
in accordance with the method of this invention; 
Figure 4 is a sectional view taken in the line 
IV--IV of Figure 2; and 
Figm'e 5 is a sectional view illustrating in detail 
a closure liner assembled in accordance with the 
present invention. 
Itis understood that the ch'awings are net te 
scale and the various layers have been shown in 
.many instances te enlarge size for pro-poses of 
clearly illustrating the invention. 
In Figure 1 there is shown a closure shell  
having a sealing liner 2 of cork composition posi- 
tioned therein. The liner is generally held in 
place against the metal shell by means of inter- 
posed adhesive. A spot 3 is provided and is of 
a diameter less than the diameter of the liner 2. 
The spot 3 is secured te the liner  by means of 
an interposed adhesive. 
The material for forming the spot 3 is illus- 

4 
trated in Figures 2 and 3 and consists of a back- 
ing 4 which may be formed of white sulphite 
paper or its equivalent. The paper is generally 
in the order of three thousandths of an inch 
5 thick, and is supplied in reels of considerable 
length. The adhesive  made in accordance with 
the present invention may be the butadiene- 
styrene copolymerization product desclùbed 
above, being partially and incompletely cern- 
!0 patible with the facing matmal which is indi- 
cated at @ in Figures 2 and 4. The facing layer 
 may be in the nature of, a film ce-extensive 
with the sulphite paper layer , the film being in 
the order of two thousandths of an inch te three 
i5 thousandths of an inch thick. The butadiene- 
styrene copolymer adhesive is spread over the 
sulphite paper and the vinylidene chloride copol- 
ymer facing layer  is pressed into engagement 
therewith. The laminated web thus formed is 
2 fed through a drying chamber where the water 
in the emulsion is removed and the adhesive is 
set, bonding the vinylidene chloride copolymeri- 
zation product  fo the sulphite paper layer 4. 
The duplexed material formed as described 
5 above may be utilized fo form spots which are 
adhered te the cork liners of crowns as illus- 
trated in Figure I, or may be used te face a 
pulp board closure liner in a screw closure shell 
" as illustrated in Figure 3. In this embodiment 
0 the liner may be of pulp board as indicated at 8, 
and the Ïacing of vinylidene ehloride polymeri- 
zation product laminated te white sulphite paper 
is indicated ai 9 in igure 3. In the manufacture 
of crowns, common practice is te cut the spot 
[»5 frein a ribbon of the material and adhere it 
directly te the cork composition, assembled in 
the crown. In the manufacture of closures such 
as shown in Figure 3, the facing material of 
Figure 2 is laminated te the pulp board backing 
40 8 in sheet foïm, and this is punched into circular 
discs which are inserted into the closure shells. 
In Figure 5, I have illustrated in more detail 
the assembly of the elements shown in Figm'es 
1 and 3. The backing {} may be the cork com- 
position 2 of Figure 1, or the pulp board 8 of 
45 Figure 3. A layer of adhesive ] secuïes the 
facing te the backing , being applied directly 
te the white sulphite paper supporting layer $2 
te which is attached, by means of adhesive 
the vinylidene chloride copolymer facing ma- 
50 terial . The method of the present invention 
is directed te the joining of the layers 2 and 4 
by the interposed adhesive 
W-bile I have referred specifically te an ad- 
hesive which is composed of butadiene and 
55 styrene of a pa%icular nature having the es- 
sential physical characteristic of only partial 
compatibflity with vinylidene chloride polymeri- 
zation products, if desired, fillers may be incor- 
 porated into the adhesive and buffering com- 
60 pounds employed for maintaining the proper pli 
of the material. Other compounding ingredients 
may also be incorporated. 
While I have illustrated and described certain 
preferred embodiments of my invention, it will 
65 be understood that the same is net limited 
thereto, but may be othmwise embodied and 
practiced within the scope of the following 
claims. 
I claim: 
70 1. A method of joining lamina, ai least one 
of which has a surface containing as an essential 
ingredient thereof a polymerization product 
selected h'om the group consisting of polyvinyH- 
dene chlm5de and copolymers of vinylidene 
75 chloride and a copolymerizable substance, the 



2,601,318 

steps comprising positioning between said lamina 
and in engagement with said surface an aqueous 
emulsion oï a copolymer oï butadiene and styrene 
having a cloud-point at 70 ° F., as herein defined, 
in said polymerization produc between the limits 5 
of about 3% and about 25% and drying said 
emulsion to remove water thereïrom, whereby 
said butadiene-styrene copolymer is dissolved in 
said polymerization product until at least about 
3% but not more than about 25% 
diene-styrene copolymer has been taken up and 
a firm bond is obtained without excessive soïten- 
ing oï said polymerization product. 
2. A method oï joining Iamina, at least one 
oï which has a surface containing as an essential 
ingredient thereof a polymerization product se- 
lected from the group consisting oï polyvinyli- 
dene chloride and copolymers oï vinylidene 
chloride and a copolymerizable substance, the 
steps comprising positioning between said lamina .20 
sxd in engagement with said surface an aqueous 
emulsion of a copolymer of butadiene and styrene 
having a cloud-point at 70 ° F., as herein defined, 
in said polymerization product between the limits 
oï about 3% and about 10% and drying said 
emulsion to remove water therefrom, whereby 
said butadiene-styrene copolymer is dissolved in 
said polymerization pr0duct until at least about 
3% but not more than about 10% of said buta- 
diene-styrene copolymer has been taken up and 30 
a firm bond is obtained without excessive soïten- 
ing of said polymerization product. 
3. A method oï joining lamina, at least one oï 
which contains as an essential ingredient thereof 
polFvinylidene chloride, the steps comprising 
positioning between said lamina and in engage- 
ment with said polFvinylidene chloride an 
aqueous emulsion oï a copolymer of butadiene 
and styrene having a cloud-point at 70 ° F., as 
herein defined, in said polFvinylidene chloride 40 
between the limits of about 3% and about 10% 
and drying said emulsion to remove water there- 
from, whereby said butadiene-styrene copolymer 
is dissolved in said polFvinylidene chloçide until 
at least about 3% but not more than about 10% 45 
of said butadiene-styrene copolymer has been 
taken up by said polFvinylidene chloride and a 
firm bond is obtained between said polFvinyll- 
dene chloride and the layer joined thereto by 
said adhesive without excessive softening of said 50 
polFvinylidene chloride. 
4. A method of joining lamina, at least one 
of which contains as an essential ingredient 
thereof a copolymerization product oï vinylidene 
chloride and a substance copolymerizable there- 
with, the steps comprising positioning between 
said lamina and in engagement with sald copol- 
ï'nerization product an aqueous emulsion of a 
copolymer oï butadiene and styrene which has 
a cloud-point af 70 ° F., as herein defined, in said 
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copolymerization product between the limits of 
about 3% and about 10%, applying pressure to 
said lamina with the adhesive interposed there- 
between, and drying said emulsion to remove 
water therefrom, whereby said butadiene-styrene 
copolymer wiI1 dissolve in said copolymerization 
product until at least about 3% but not more 
than about 10% of said butadiene-styrene copol- 
ymer has been taken up and a iïrm bond ob- 
tained without excessive softening oï said co- 
polymerization product. 
5. A method in accordance with claire I in 
which the limits .oï compatibility are indicated 
by a c!oud-point between about 5% and about 
10%. 
6. A method of joining lamina, at least one 
of which has a surface containing as an essential 
ingredient thereoï polyvinylidene chloride, the 
steps comprising positioning between said lamina 
and in engagement with said polyvinylidene 
chloride an aqueous emulsion of a copolymer of 
butadiene and styrene containing about 50 parts 
butadiene to about 50. parts of styrene and 
having a cloud-point at 70 ° F., as herein defined, 
in said polymerization product between the limits 
of about 3% and about 10% and drying said 
emulsion to remove water thereïrom, whereby 
said butadiene styrene copolymer will dissolve in 
said polFvinylidene chloride until at least about 
3% but hot more than about 10% thereoï bas 
been taken up by said polyvinylidene chloride 
and a firm bond obtained without excessive 
softening oï said polFvinylidene chloride. 
7. A method of joining a layer oï polyvinyli- 
dene chloride to a backing layer comprising 
interposing between said layers an aqueous 
emulsion polymerization product oï butadiene 
and styrene which has the physical characteristic 
of limited compatibility with said polFvinylidene 
chloride layer defined by a cloud-point at 70 ° 
as herein defined, between the limits oï about 
3% and about 10% of the copolymer oï butadiene 
and styrene in the polyvinylidene chloride and 
drying said emulsi0n fo remove water thereïrom. 
VICTOP, A. NAVIKAS. 
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